There has been no empirical evidence about the health informatics workforce in Australia produced in the last ten years. This study reports the findings from an analysis of a subset of the 2018 Australian Health Informatics Workforce Census data. Analysing 420 responses that were identified as the occupational group Health Informatics, the results indicate that whilst most of the workforce is classified as aged (>45 years), many respondents are still relatively early in their health informatics careers. Furthermore, most do not possess any formal education in health informatics and almost a quarter undertake their health informatics role alongside another healthrelated role. The broad range of position titles and functions demonstrates the breadth within this workforce. Ongoing monitoring of this occupational group is required to inform workforce reform and renewal.
Introduction
Health Informatics (HI) is a nascent profession, and a detailed understanding of the workforce is lacking. In 2009 Legg and Lovelock [1] published a seminal report examining the Australian HI workforce. They provided several insights into this occupational area that long has been in the shadows. Whilst there have been several studies [2] [3] [4] across other areas of the Australian health information workforce in the ten years since, there has not been another HI workforce study. While the field is rapidly evolving, in the absence of empirical data, there is only anecdotal information on how the workforce has changed since 2009.
Several subsequent papers [5] [6] [7] [8] have called for the ongoing monitoring of the HI workforce, with Health Workforce Australia (2013) recommending the delineation of the workforce and improved data collection [5] . This was supported by the 2016 National Health Information Workforce Summit agreed action plan and a workforce focus group [6] [7] . The development of the Australian Health Information Workforce Census tool was presented at the 2017 Health Informatics Conference (HIC) [8] , with the first census held across Australia in May 2018. This paper reports the findings from the analysis of the subset of data from this census defined as the occupational group Health Informatics.
Methods
The 2018 Australian Health Information Workforce Census invited participants who selfidentified as part of the health information workforce who "work (including volunteer or actively seeking) in a role where the primary function is related to developing, maintaining, or governing the systems for the management of health data, health information, or health knowledge… for/with an organisation that operates in Australia, your role relates to the Australian operations, and relates to the health sector" [9] . Participants completed the Australian Census online during May 2018, with consent captured at the start of the census. The Census Management Group of experts concluded that it was a representative sample when compared to past Australian studies [2] [3] [4] , and estimated that it captures an approximate 20% sample size [10] .
To identify those who are part of the HI occupational group, the following eligibility criteria were used to extract relevant responses. Responses were included where they either: The characteristics of the occupational group health informatics are summarised in Tables 1 and  2 . The majority (51.4%) of respondents had <10 years' experience in HI, reflecting a relatively early-career workforce. Furthermore, 63.6% of respondents had been in their current role for <5 years, reflecting the transient nature of the workforce. Over two-thirds (69.4%) of respondents worked for a public organisation, 41.5% being in a hospital. The census captured the top five functions of the current primary HI role of respondents. These were thematically analysed, as shown in Table 3 , into the themes: a). People: functions that impact people; b). Process: the process to complete a function; c). Outputs: what the function produces.
The top three People functions are to "Assist", "Manage" and "Educate" people. This shows the role of a health informatician is collaborative and often team based. There were 136 different terms used to describe Process, with the top 20 most commonly used terms reported in Table 3 . The top three, "Manage", "Develop" and "Design" again demonstrate the collaborative nature of HI, and the broad range of functions within the discipline of HI. This is supported by the range of knowledge areas identified by respondents. Mapped against the Certified Health Informatician Australasia (CHIA) knowledge domains [11] , respondents identified those they apply in their role: Health and Biomedical Science (165, 40.5%); Human and Social Science (164, 40.3%); Information and Communication Technology (280, 68.8%); Data and Information Science (275, 67.6%); Management Science (221, 54.3%). Lastly, the majority of respondents identified their Outputs related to "Data", with the top five areas within Outputs reported as "Data", "Technology", "Data analysis", "Data Presentation" and "System". Table 3 . Job function themes (People, Process, Output)
Discussion
HI is still a relatively widely defined occupation that is evolving as rapidly as the system it services. Given that it is an older population (45.4 years) compared to the average Australian working age of 39.8 years [12] , and the lack of a formal career path and educational qualifications requirements, it may be difficult to explain to new entrants to the profession what career development steps are important. Furthermore, over a quarter of the workforce works in more than one role, with a lower number of respondents working full time hours (55.9%) than the national average (60.2%). These factors all have intergenerational implications for the workforce.
The majority reported a professional level wage, with 71.2% reporting an average weekly wage of >$1500 compared to the national average weekly wage of $1,288.70 [12] . 83.4% identified their occupational group as professional or manager. Yet health informatics is not a recognised health profession in the Australian and New Zealand Standard Classification of Occupations (ANZSCO) and there is a lack of formal education requirements placed on people holding existing or new HI roles. Until educational requirements are addressed, the argument to be recognised as a health profession in the ANZSCO will be a difficult one to make. Furthermore, the large number of role titles demonstrates not only the breadth of roles in the HI workforce and therefore the broad knowledge base a health informatician requires, but the lack of standardisation in role titles across the sector. The findings from the analysis of role functions will assist with future role development and specification.
These findings provide a basis for HI peak bodies to advocate for more opportunities for health informaticians outside of the tertiary healthcare system -for example in public health, in primary and community health, in aged care and in the related policy and service sectors. Whilst small pockets exist outside hospitals, closing the current occupational gaps elsewhere may contribute to closing the information gaps among health organisations and will demonstrate a commitment to a better connected healthcare system overall.
It is acknowledged that the findings in this paper are based on the first national census, which represented approximately 20% of the workforce. In particular, the census reported a large proportion of respondents working in Victoria, New South Wales, and Queensland, which may be skewed due to the recruitment strategy instead of the actual national workforce representation. Therefore, these findings may be indicative rather than definitive.
It is recommended that the ongoing monitoring of this occupational group through the analysis of future census data be undertaken to accurately capture evidence about the HI workforce. This will support health workforce planning, policy and strategy, and enable us to reform and renew the workforce to support the safe delivery of patient care in Australia. Table 2 . Health informatician characteristics
